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1.1. Solid-supported catalysts for copper catalysed click reactions
The copper-catalysed azide-alkyne cycloaddition (CuAAC) click
reaction has become a mainstay of organic synthetic chemistry
and is also widely used in the combinatorial synthesis of library
compounds. Generally copper (I) salts are used directly or catalytic
copper (II) salts are used in the presence of a reducing environment
to generate copper (I). The presence of the copper accelerates the
reaction some million-fold compared to the uncatalysed [3 + 2]
cycloaddition reaction. Removal of the catalytic copper after reac-
tion is an important part of the process and is especially critical if
the reaction is used to make compounds destined for biological as-
says, as even trace amounts of copper can be toxic to cells and
organisms. Washing reactions with EDTA can be effective but is
not always convenient, particularly if used to clean up multiple
products from a combinatorial synthesis.
A recent paper describes the use of a heterogeneous CuAAC cat-
alyst that is effective for this reaction, and that has been used for
the preparation of a library of 20 N-acetylgalactosamine deriva-
tives prepared for biological testing.1
The mono-(benzimidazolmethyl)-bis(pyridylmethyl)amine li-
gand (BimPy2) (1) has been previously described as working well
for the CuAAC reaction in both aqueous and co-ordinating organic
solvents. The new paper describes the immobilisation of this ligand
on two different solid supports: ﬁrstly the standard 2-chlorotrityl
cross-linked polystyrene resin to give PS-BimPy2 (2) and secondly
on a resin more suitable for polar and hydrophilic media, the Nova-
PEG-amine resin to give NovaPEG-BimPy2 (3).http://dx.doi.org/10.1016/j.comche.2012.10.002
E-mail: nterrett@ensembletx.comThe polystyrene-based catalysts were tested by adding copper
sulphate and sodium ascorbate to the resin in 95:5 DMF:H2O.
Yields of triazole product were measured by HPLC-MS, and it
was found that the presence of ligand ensured complete reaction.
It was also found that after removing the reaction solution contain-
ing product, the resin could be recharged with azide, alkyne and
sodium ascorbate but without additional copper for a further
round of reaction.
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The NovePEG-BimPy2 resin (3) was used to catalyse the reac-
tion of two glycan precursors (e.g. 4) with 10 azides and alkynes
each. All triazole products (e.g. 5) were isolated in > 90% yields
after ﬁltration and ﬂash column chromatography, and were
judged to be > 95% pure by 1H NMR. Overall, these CuAAC cata-
lysts generated from immobilised copper ligands provide readily
accessible and valuable solid-phase reagents for use in various
solvents.2. A summary of the papers in this month’s issue
2.1. Polymer supported synthesis
A new approach for the concise synthesis of novel medicinally-
important mono-, bis- and tris-1,8-naphthalimide peptidyl
derivatives has been described. The method efﬁciently generates
1,8-naphthalimides with variable spacer lengths and charged,
polar or hydrophobic residues at desired positions, which can
increase binding afﬁnity, conformational stability, intracellular
transport and/or biological activity. The general synthetic routes
reported in this work signiﬁcantly expand the scope of potential
1,8-naphthalimide anticancer candidates.22.2. Solution-phase synthesis
Novel methodology has been described for the rapid assembly
of new and biologically appealing 1,5-substituted tetrazole-
hydantoins and thiohydantoins. The product of a TMSN3-Ugi multi-
component reaction was treated with an excess of isocyanate or
isothiocyanate to generate the ﬁnal scaffold in moderate to good
yields. The applicability of this solution phase methodology to
the preparation of a small collection of compounds was discussed.3
Two highly efﬁcient, green protocols have been developed for
the synthesis of 3,4-dihydropyridin-2-one derivatives from differ-
ent starting materials exploring two reaction speciﬁc catalysts,
vitamin B1 (VB1), and PEG–SO3H. For example, VB1 catalysed
protocols have been developed for the synthesis of 3,4-dihydro-
pyridin-2-one derivatives by the combination of aldehyde,
cyanoacetamide, and 1,3-dicarbonyl compounds. These one-potcatalytic transformations could be an attractive choice for the syn-
thesis of 3,4-dihydropyridin-2-one libraries.4
A variety of ring-fused 2-pyridone-based central fragments
have been prepared using a strategy inspired by diversity-oriented
synthesis. The product compounds are diverse analogues of biolog-
ically active peptidomimetic 2-pyridones.5
Access to the 1,5-disubstituted-1H-1,2,4-triazole-3-carboxam-
ide motif is quite laborious and requires forcing conditions to effect
the cyclocondensation step. A recent paper reports an efﬁcient and
mild one-pot protocol to access this substructure in good chemical
yields with high regiocontrol.6
2.3. Scaffolds and synthons for combinatorial libraries
No papers this month.
2.4. Solid-phase supported reagents
A new polystyrene-anchored Pd(II) phenyldithiocarbazate
complex has been synthesised and characterised, and used as an
efﬁcient heterogeneous catalyst in the Heck coupling and copper-
free Sonogashira coupling reactions under aerobic conditions.7
A clean process has been developed for the ipso-hydroxylation
of aryl and heteroaryl boronic acids to the corresponding phenols
using commercially available and recyclable Amberlite IR-120 re-
sin and aqueous hydrogen peroxide as an oxidising agent. The
ion-exchange sulphonic acid resin catalyst could be readily recy-
cled by ﬁltration and directly reused at least four times without
any signiﬁcant loss of activity.8
A ferrocene tagged functional polymer has been synthesised by
exploiting the propensity of the Merriﬁeld resin to undergo quater-
nisation with N-ferrocenylmethyl benzimidazole followed by a
subsequent anion metathesis reaction. The synthesised polymer
was employed as a solid-phase reagent for O-demethylation of aryl
methyl ethers.9
2.5. Novel resins, linkers and techniques
No papers this month.
2.6. Library applications
A biphenyl library incorporating amide and sulphonamide
groups has been synthesised via microwave-mediated Suzuki–
Miyaura couplings. Many derivatives were crystallised from
dichloromethane/methanol and analysed by single crystal X-ray
diffraction. An interesting structure was obtained for N-(40-meth-
ylbiphenyl-4-yl)acetamide with Z0 = 6 and hydrogen-bonding net-
works of the type N–H. . .O in the unit cell.10
The 2(1H)-pyrazinone heterocycle is a previously unexploited
motif that can fulﬁll the structural requirements for ATP-
competitive inhibition of kinases. Rapid solution-phase syntheses
of novel 3,5- and 3,6-disubstituted-2(1H)-pyrazinones have been
developed through selective, sequential substitution of 2,5-dihalo-
3-benzyloxypyrazine and 3,5-dihalo-2(1H)-pyrazinone intermedi-
ates. Representative compounds demonstrated good solubility,
kinase inhibitory activity and antiproliferative activity in human
tumour cells, conﬁrming the suitability of this chemical class as a
kinase-focused library.11
A series of (N-benzyl-N-phenylsulphonamido)alkyl amides has
been developed from classic and parallel synthesis strategies. Com-
pounds with good in vitro and in vivo c-secretase activity have
been identiﬁed and described.12
A library of 1,4-benzodiazepines has been synthesised and eval-
uated for activity against Trypanosoma brucei, a causative parasite
of Human African Trypanosomiasis (HAT). The most potent of
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sis and biological evaluation of the compounds is described.13
The synthesis, SAR studies and biological investigations of the
known Hedgehog signaling agonist SAG and a small library of its
analogues have been described. SAG and its derivatives were ana-
lysed for their potency to activate the expression of the Hh target
gene Gli1 in a reporter gene assay, and important molecular
descriptors for Gli1 activation have been identiﬁed.14
An analysis of a virtual combinatorial library has been used to
reﬁne a pilot set of 34 derivatives and designing a targeted 38-
member library of arylamide and arylsulphonamide derivatives
of aryloxyethyl- and arylthioethyl- piperidines and pyrrolidines.
All the compounds were synthesised according to an elaborated
parallel solid-phase method and were biologically evaluated for
their afﬁnity for 5-HT7, 5-HT1A, 5-HT6, and D2 receptors.15
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